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1.0 INTRODUCTION

Stages 1 and 2 of the Remedial Investigation at Emerson Power
Transmission (EPT) were performed in accordaﬁce with a Consent Order issued by the
State of New York Department of Environmental Conservation (NYSDEC) to EPT on
July 13, 1988. The Consent Order incorporates by reference the approved scope of
work for Stage 1 and the May 30, 1989 scope of work for Stage 2, which was
approved by NYSDEC in a letter dated July 11, 1989. The purposes of the Remedial
[nvestigation were to: (1) evaluate the extent of any impacts on the ground water
and subsurface environment around the plant from a release of volatile organic
compouﬁds at the plant, (2) evaluate these impacts with respect to applicable
environmental standards and criteria, and (3) evaluate whether potential receptors
that may be subjeét to impacts exist in the vicinity of the plant. The information
generated from this study and previous studies will form the basis for a Feasibility

Study that will evaluate remedial alternatives for the site, if necessary.

Emerson Power Transmission Company, formerly Morse Industrial
Corporation, manufactures primarily steel roller chain, which is fabricated in a range
of sizes. EPT/Morse has operated at the site since 1906, and is the original owner of
all facilities on the property. EPT/Morse has been a subsidiary of Emerson Electric
Co. since January 1983. Before January 1983, Morse was a division of Borg-Warner

Corporation.
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During early 1987, trichloroethylene (TCE) was detected in batches of
waste oil that were comprised, in part, of oil skimmed from the surface of the water
in the underground fire reservoir at the EPT facility. Subsequent sampling and
analysis by plant personnel revealed that TCE was present in the reservoir water. At
that time it was decided that a more detailed investigation of the reservoir and its

contents was warranted.

As required by law, on February 9, 1987, EPT notified the New York
State Department of Environmental Conservation (NYSDEC) about the existence of the
solvents in the reservoir. EPT then began an assessment of the situation, which
included sampling the liquids and sludges in the reservoir compartments and
examining the concrete walls for leakage. The reservoir was emptied in accordance
with applicable laws and regulations. New York State included the EPT site on its

registry of Inactive Hazardous Waste Disposal Sites in July 1987.

After detailed negotiations, NYSDEC issued a Consent Order that governs
the investigation and possible cleanup of the EPT facility to EPT on July 13, 1988.
This report and the investigations discussed herein are required by paragraphs V, VI,

and VII of the Consent Order.

Based on the detection of TCE in the fire water reservoir at EPT, Radian

conducted a preliminary environmental assessment from February 1987 to July 1987.



The preliminary assessment included sampling numerous points on and
off site and installing five monitoring wells. These activities and associated analytical
results, findings, and conclusions were detailed in the Radian report entitled Prelimi-

nary Environmental Assessment of the Fire Water Reservoir, Morse Industrial

Corporation, Ithaca, New York, dated July 13, 1987.

In the preliminary assessment report, Radian concluded that water and
sludge in the reservoir contained significant levels of volatile organic compounds
(VOCs); thus, the reservoir was one obvious source of VOC contamination at the site.
Radian also concluded that hydraulic communicr;ltion between the reservoir and the
underlying ground-water regime was likely. Ground-water flow at the site is to the
northeast and is strongly influenced by fractures in the bedrock. Analysis of samples
collected on site demonstrated that volatile organic compounds were present in the
overburden (unconsolidated materials), surface water, sediments, and ground water
from wells and seeps, with the highest concentrations detected in samples collected
from the vicinity of the fire reservoir. Radian further concluded that additional

investigation of this area was warranted to verify the source(s) of these compounds on

the property.

1.1 Remedial Investigation Objectives and Scope of Work

Paragraphs V, VI, and VII in the Consent Order issued by NYSDEC to

EPT required EPT to conduct a Remedial Investigation. The Remedial Investigation
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was performed in two stages in accordance with the Work Plans approved by NYSDEC

and referenced in the Consent Order. The central objective of the Remedial

Investigation was to perform investigations of ground water and other environmental

media to assess the potential impact of any contamination at the site on possible

receptors in the area. These investigations continued the characterization initiated

during the preliminary environmental site assessment.

In summary, the four specific objectives of the Remedial Investigation

were 1o:

1)

2)

3)

4)

Collect data to further characterize the geology, hydrogeology, and
chemistry of the site and adjacent area;

Collect data necessary to define the source, nature, and extent of
chemical contaminants in the environment and to describe the
nature of their movement;

Collect data needed to assess the potential human health risks
associated with the chemical releases, both at the site and at the
adjacent properties; and

Collect data to provide the basis for the development, evaluation,
and selection of remedial alternatives, if necessary.

Radian performed the following activities as part of the Stage 1 Remedial

Investigation, as required by the Consent Order and in accordance with the National

Contingency Plan (NCP):

Reviewed and incorporated existing data from previous efforts into
Stage 1 activities;
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. Collected and analyzed soil gas samples from on- and off-site areas
to provide preliminary indicators of potential contaminant
migration; '

. Conducted geologic mapping of bedrock type, and the occurrence
and orientation of fractures and other relevant features in the site
vicinity;

. Drilled, logged, installed, and developed 13 monitoring wells;

. Acquired a suite of borehole geophysical logs from all rock holes;

. Measured water levels in all wells and in the fire reservoir during
fieldwork on site;

. Purged all wells of standing water and collected ground-water
samples for chemical analysis;

. Drilled, logged, and collected samples from 12 soil borings in the
area of the former scrap conveyor and railroad car loading track;

. Collected samples of water from the fire reservoir; samples of
surface water and sediment from three surface drainages; samples
of ground water from on-site wells, off-site wells, and seeps at the
base of the slope; and samples of water from two manholes;

. Performed field permeability (slug) tests in the monitoring wells;

. Analyzed the data obtained and prepared a report describing the
investigation activities, analyses, results, and conclusions; and

. Prepared recommendations for a Stage 2 investigation that would
fulfill the objectives previously set forth.

At the conclusion of Stage 1, the Consent Order and NYSDEC required
that additional data be collected to complete the delineation of the extent of

subsurface impacts from the EPT facility. Radian performed the following activities as



part of the Stage 2 Remedial Investigation, as required by the Consent Order, as

approved by NYSDEC and in accordance with the NCP:

. Evaluated which state and federal standards, criteria, advisories,
and guidance were applicable or relevant and appropriate to the
site;

. Performed a more focused and in-depth examination of plant

chemical handling and housekeeping practices to clarify possible
sources of contaminants detected in environmental media on and
around the site;

. Installed additional monitoring wells to better define the lateral
and vertical extent of contaminants in ground water;

. Conducted additional monitoring of the fire reservoir, and
additional sampling and analysis of ground water, seeps and pipes,
surface water, sanitary sewers, water supply, and bedrock;

. Conducted limited additional sampling and analysis of soils for
total petroleum hydrocarbons (TPHs) and polychlorinated
biphenyls (PCBs) from the scrap conveyor/loading area; and

. Evaluated instances in which contaminant concentrations exceed
the applicable, relevant, or appropriate federal and state standards.

Proposed Work Plans discussing the specific study objectives, data
collection and analysis methods, and quality assurance procedures for each stage were
submitted to NYSDEC for its review and approval. The final versions of the Work
Plans, revised in accordance with NYSDEC’s comments and ultimately approved by
NYSDEC, were incorporated by reference into the Consent Order and were included as

an attachment thereto. (See the Revised Work Plan for the Stage 1 Remedial



Investigation Program (dated May 5, 1988) and the Revised Work Plan for the

Stage 2 Remedial Investigation (dated May 30, 1989).

1.2 Applicable Environmental Standards and Criteria

As required by the Consent Order, environmental data obtained from the
Remedial Investigation has been evaluated against applicable or relevant and
appropriate environmental standards. NYSDEC indicated that the standards applicable
to EPT are those for ground water classified as drinking water supply (Class GA) as
promulgated in 6 NYCRR, Part 703. NYSDEC has provided EPT with the Division of
Water's Technical and Operational Guidance Series for Ambient Water Quality
Standards and Guidance Values (TOGS) that surnmarize the Part 703 standards for
Class GA ground water. Tables 1-1 and 1-2 summarize the TOGS that exist for Class
GA ground water for some of the compounds of interest in ground water. (All tables

and figures for Section 1.0 are presented at the end of Section 1.0.)

The data obtained during the Remedial Investigation has been
compared with the TOGS pursuant to NYSDEC's directive. (This evaluation is
discussed in Section 4.0.) However, EPT does not believe that classification of ground
water underlying the site as drinking water supply is appropriate given the low-
yielding nature of the bedrock aquifers underlying the site, and given the current use
of a municipal water supply system in all areas around the site. The Tompkins

County Health Department (R. Ewald, October 13, 1989) has confirmed that all City
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of Ithaca residents obtain their drinking water supply from the Ithaca Reservoir in Six
Mile Creek. The municipal system also serves locations upgradient of EPT in the
Town of Ithaca. There are no existing records of past water supply wells in Ithaca.

| Further, EPT does not believe that the system underlying the site is properly termed a

"ground water."

1.3 Site History and Operations

The site history is based on information available from employee
interviews and plant files that cover the pést 20 years. Reconstruction of past
operations at the site indicates that on-site activities have included metal stamping,
solvent degreasing, purification of spent TCE by distillation, copper plating, cadmium

plating, and wire drawing.

Interviews with plant personnel indicate that Borg-Warner’s automotive
division operated a large number of metal stamping machines in the "507" area
located inside the main plant building, just south of the fire water reservoir. One
estimate indicated that at least 60 metal piercing and blanking machines were
6perated in this area from the early 1950s until 1977, when these operations were
moved. The area also reportedly included a metal scrap conveyor and several solvent

degreasers installed in the early 1960s.



In the early 1950s, the metal stamping machines may have operated
without oil drip pans underneath the machinery, allowing spillage of oil onto the floor
. surrounding the machines. Solvents were periodically applied to the concrete floor
with mops to remove accumulated build-up of residual oil. This practice provided the
potential for solvents to seep through the concrete floor through visually apparent
cracks or drilled holes that existed in the slab. Solvents from floor cleaning and
routine maintenance of the degreasing units may also have been disposed via floor

drains that were connected to the sanitary sewers.

In the 1960s, a steam-heated solvent distillation unit was reportedly
installed to allow reuse of TCE from the degreasers in the "507" area. Interviews with
plant personnel indicated that between 1970 and approximately 1978, spent TCE was
recovered for reuse, in all likelihood, by distillation on site. A small batch distillation
unit was installed in 1970 and was replaced by a larger still in 1973. Subsequently,
the larger still was apparently removed. No documentation was found regarding the
removal and disposal of the still or of any waste matenials or by-products resulting
from its operation. No usage of TCE after 1978 has been documented. [t is known

that all such usage had ceased by 1983.

A solvent degreaser was also located in area "116," the chain assembly
area, on the ground floor of the western section of the main building. At one time,
solvent reportedly leaked from the degreaser into the heating/cooling system and was

subsequently released into a series of manholes and then to the sanitary sewer. The
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installation date of this unit and 1.:he date the leak occurred is not known. The leak
was repaired and the solvent release to the sanitary sewer was eliminated. In 1986,
the pipe connecting the degreaser to the manholes was removed and the manholes
were pumped out and cleaned. Currently, the used solvents from the degreaser,
primarily 1,1,1-trichloroethane (1,1,1-TCA), are drummed and disposed off site by a

contractor.

Five in-ground oil quenching tanks were reportedly located in the main
plant building, north and east of the "507" area. These tanks were cylindrical with an
approximate diameter of 4 feet and a height of 20 feet. Large baskets containing
metal parts to be quenched were lowered into the oil tanks and allowed to cool. Four
of the five tanks have been taken out of service and are reportedly no longer
accessible. The fifth tank is currently still in use. No inventory of the quench oil in
the tank was maintained, and additional oil was added as it was consumed by the

cooling operations. No leaks are known to have occurred from any of the tanks.

The copper plating operation was active for about 15 years, from 1967
to November 1982. This operation used copper cyanide and involved cleaning metal
parts with water and soap, and etching with acid prior to plating. The cadmium
plating operation was active from about 1960 to 1975, and involved essentially the
same elements as the copper plating operation. A wire mill operated for ap-

proximately 15 years, from 1969 to early 1984. Wire pins were made for roller chain
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in a process that involved acid pickling and cleaning with phosphate soap before

plating.

Current operations at the facility include metal stamping, heat treating,
oil quenching, parts washing (using both alkaline cleaning solutions and organic
halogenated and non-halogenated solvents), and final product assembly. Since 1983,
metal stamping and steel roller chain assembly have been the primary operations.
These manufacturing operations generate waste oil. Waste oil is stored on site in
drums and in bulk containers for less than a month, and is then removed as a non-

hazardous material by a commercial waste oil handling service.

Fluids used in present operations consist of machine oils and solvents.
Two types of machine oil are used: a water-based synthetic lubricant called "Vantrol
293" and an oil-based substance called "Five Sta_r". Solvents currently used at the
facility include mineral spirits (non-halogenated, non-aromatic, petroleum-derived sol-
vents) purchased from Safety Kleen Company; a Freon degreaser purchased under the
trade name "TMC;" 1,1,1-trichloroethane (TCA), purchased under the trade name
"chloroethene;" and methyl ethyl ketone (MEK). Trichloroethane has been used on
site for the past 17 years (since 1973), while MEK has been used in small quantities
for electron beam welding from 1983 to the present. All spent solvents are currently

manifested by EPT as hazardous waste and are reclaimed off site.
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Solvents which were used before 1983, but not used since that time,
include trichloroethylene (TCE) and "Safe-Tee Solvent F.0.-128," a commercially
available mixture of aliphatic and chlorinated compounds, including methylene
chloride (CH,Cl,) and tetrachloroethylene (PCE). Safe-Tee Solvent F.0.-128 was used
for 10 years, from 1973 to 1983. A document search revealed that the earliest relcord
documenting the use of TCE was from 1967, and it was known to be used extensively
until approximately 1978, when documentation of its use is no longer found. The
peak usage of TCE was reported to l;ave been 1,200 gallons per week from 1976

through 1978.

1.4 Physical Setting

The EPT plant occupies approximately 94 acres located adjacent to
Highway 96B in Ithaca, New York. The property straddles the southern boundary
between the city of Ithaca and the town of [thaca, in Tompkins County (Figure 1-1).
The surface of the property slopes toward the northwest. Elevations on site range

between 450 and 720 feet above mean sea level.
The EPT site is located in the Oswego River basin (Crain, 1974).

Surface water from the vicinity of the property drains into Six Mile Creek, which in

turn drains into Lake Cayuga and eventually into Lake Ontario.
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1.5 Regional Geological Setting

The EPT plant is located in the Finger Lake Region of the Appalachian
Plateau province of the Appalachian basin. Figure 1-2 shows a generalized geological
map of the Lake Cayuga area, which is part of the Finger Lake Region (Rickard and
Fisher, 1970). Strata in this region consist of sedimentary rocks that are folded by

broad, east-northeast-trending open folds (Wedel, 1932).

Glacial deposits in the Finger Lake Region consist of till, lake, and
outwash deposits (Coates, 1974). Till consists of poorly-sorted, unstratified
(unlayered), well-compacted clay with minor amounts of silt, sand, pebbles, and
cobbles. Generally, till dominates on the hilltops and hillsides, is thinner than 100
feet, and in many areas is less than 10 feet thick. Glacial lake and outwash deposits
consist of well-sorted, stratified (layered) sediment of either thin bedded silt and clay
or of gravel and sand pockets surrounded by silt or clay, respectively. Glacial lake
and outwash deposits dominate in the valleys and have been reported to be in excess
of 1,000 feet thick in some areas. Outwash is typically much more permeable and

thus yields greater amounts of ground water than does till.

Bedrock in the Finger Lake Region is comprised of Devonian-age
sedimentary rocks covered in places by glacial deposits (Richard and Fisher, 1970).
Surface exposure of these sedimentary rocks is sparse and is generally confined to

road cuts or steeply sioping hillsides. The dominant bedrock lithology is siltstone,
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with lesser amounts of shale, and minor amounts of limestone. Figure 1-3 shows a

generalized stratigraphic column for the Ithaca area.

Fractures are visible in nearly every exposure of bedrock in this region.
The variation in trend and in morphology of individual fractures present in the Finger
Lake Region, and specifically in the Ithaca area, has been studied in detail by Sheldon
(1912), Parker (1942), Engelder and Geiser (1980), Podwysocki {1982), and Engelder
(1986). These studies showed that these fractufes have two consistent orientations.
One set of fractures trends north-northwest and the other trends east-northeast. The
studies indicate that these fracture sets are present throughout the entire bedrock

sequence.

Although few faults are apparent in the surficial strata, Podwysocki, et
al. {1982) showed that many north-south and north-northwest-trending linear stream
segments correspond to strike slip faults that displace folds at depth. Moreover,
Sheldon (1912) showed that thrust faults of minor displacement are present in

outcrops in areas near I[thaca.
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1.6 Report Organization

The remainder of this report describes in more detail the activities listed
in the preceding section and discusses the results of the two stages of Remedial
Investigation, as shown below:

. Section 2.0 summarizes the activities performed during the site
investigation programs.

. Section 3.0 presents the current understanding of site geology and
hydrogeology.
. Section 4.0 presents the analytical results and the relevant

findings regarding site chemistry.

. Section 5.0 presents conclusions regarding site geology,
hydrogeology, and chemistry.

. Section 6.0 provides references.

Accompanying appendices provide details of investigation activities and
copies of analytical data reports. These discussions are supplemented by the previous
environmental assessment report, as well as by the Work Plans prepared for Stages 1
and 2, which provide additional information and details about the site and about the

problem being investigated.
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TABLE 1-1. NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND

GUIDANCE VALUES (TOGS)® FOR VOLATILE ORGANIC COMPOUNDS

AND POLYCHLORINATED BIPHENYLS

Guidance Value (ug/L)

Standard (ug/L)
Water Supply
Classification AP GA:

Compound

Trichloroethylene 10

Trans-1,2-
Dichloroethylene

Benzene ND¢
1,1-Dichloroethane

Vinyl Chloride 5.0
Chloroform 0.2 100
1,1-Dichloroethene

Total Xylenes

Methylene Chloride

1,1,1-Trichloroethane

Bromodichloro-
methane

Tetrachloroethylene

Toluene

1,2-Dichloroethane 0.8
Polychlorinated Biphenyis 0.01 0.1

*Technical and Operational Guidance Series.

*Applicable to drinking water supply (surface water).
cApplicable to drinking water supply (ground water).

!Not detectable.
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A

50

1.0
50

0.3

0.07
50
S50
50

50

0.7

50

GA®

50

50

0.07

50

50

50

50

0.7

50

0.8



TABLE 1-2. NEW YORK STATE AMBIENT WATER QUALITY STANDARDS AND
GUIDANCE VALUES (TOGS)* FOR METALS AND INORGANIC COMPOUNDS

Standard (ug/I.)
Water Supply
Classification Ab GA:
Compound
Antimony
Arsenic 50 25
Barium 1,000 1,000
Beryllium
Cadmium 10 10
Chromium 50 50
Copper 200 1,000
Iron 300 300
Lead 50 25
_Magnesium 35,000
Manganese 300 300
Mercury 2 : 2
Selenium 10 20
Silver 50 50
Thallium
Zinc 300 5,000
Cyanide 10 200

*Technical and Operational Guidance Series.

bApplicable to drinking water supply (surface water).
Applicable to drinking water supply (ground water).
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Age

Geological Unit

Pleistocene

Outwash and Till

Devonian

(Sonyeo Formation

/ lthace Member

Renwick Shale Member
Genesee Formation Sherburne Flagstone Member
Pen Yan Shaie Member

Genesee Shale Member

Tuily Formation

Note: The outwash and till unconformably overlie the Sonyea
and Genesee Formations in the Ithaca area. The
genologic discussion in the text is confined to the Genesee
Formation because the project site lies entirely within

this unit.

In the Ithaca area, the Genesee Formation is

approximately 950 feet thick.

Figure 1-3.

A Portion of the Upper Devonian Stratigraphic Column

for the Ithaca Area (Modified after Dewitt and Coltan, 1978)
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SECTION 2.0



2.0 SUMMARY OF SITE INVESTIGATION PROGRAM

All site investigation activities were conducted according to the
specifications and protocols detailed in the Consent Order, the Stage 1 and Stage 2
Work Plans, and the Revised Sampling and Analysis Plan. This section discusses any
modifications to field procedures (approved by NYSDEC) and provides additional
details on actual protocols used during the investigation. All tables and figures for

Section 2.0 are presented at the end of Section 2.0.

2.1 Soil Gas Sampling and Analysis

Soil gas sampling and analysis is used as a screening technique to
identify volatile constituents and to approximate the extent of contamination in soils
and shallow ground water. This technique does not provide direct sampling of soils
and ground water, and is suitable only for chemical species that will volatilize in the
vadose (unsaturated) zone, such as chlorinated solvents. Moreover, there is not
always a direct correlation between concentrations of such constituents in soils and
ground water and concentrations of such constituents measured in soil gas. The
screening results must be confirmed by direct sampling of soils and ground water
before the data generated can be used to reliably estimate the extent of subsurface
contamination. The methods used for sampling and analyzing soil gas are detailed in

Appendix A.



The soil gas surveys of the EPT plant property and surrounding area
required by NYSDEC were conducted in two phases. On August 10 and 11, 1987, at
the request of NYSDEC, a preliminary soil gas survey of selected areas of the site was
performed. The sole objective of this study was to evaluate whether any contaminants
that could be leaving the EPT property could be placing the residents of houses just

northeast of the plant at risk.

In the preliminary survey, fifty-two soil gas samples were collected at
intervals along four lines labeled A, B, C, and D (Plate 1) (Plate 1 is located at the
end of the report text). Line A was located upgradient of the plant to serve as an
indication of background levels. Lines B, C, and D were located directly downgradient
of the plant and the New York State Electric and Gas Corporation (NYSEG)
substation. The samples were analyzed for vinyl chloride (VC); methylene chloride
(CH,Cl,); trans-1,2-dichloroethylene (trans-1,2DCE); 1,1-dichloroethane (1,1-DCA);
trichloroethylene (TCE); toluene; Xylene; and tetrachloroethylene (PCE). The
analytical results of this preliminary survey are summarized in Section 4.1, and a

detailed report of the results is provided in Appendix A.

A more extensive soil gas survey was performed at the site during
November 17 - December 7, 1987, as part of the Remedial Investigation. This study

was designed to provide screening data on the possible extent of subsurface



contamination in the vicinity of the EPT plant. The specific objectives of this survey

were to:

K&
)
3)

@)

Estimate the boundaries of the vapor plume(s), if any;
F.ovide data to refine the siting of ground-water monitoring wells;
Evaluate the extent of contaminant migration off site, if any; and

Aid in the identification of subsurface contamination source(s), if
any.

For this more extensive survey, 118 soil gas samples were collected at

intervals along five lines and at individual locations around the plant, as approved by

NYSDEC (Plate 1). One line of samples also was collected during this survey to

represent background conditions. This line, also designated Line A, was located on

the southeast side of the plant in the vicinity of the Line A used during the

preliminary soil gas survey at the site. The remainihg downgradient survey lines were

labeled D, E, F, and G. In addition, 13 soil gas samples were taken at individual

locations not on the survey lines, but within the soil gas survey area. All soil gas

sample locations are shown on Plate 1. All samples, including quality control samples,

were analyzed for 1,1,1-trichloroethane (1,1,1-TCA); CH,Cl,; cis-1,2-dichloroethylene

(cis-1,2-DCE); 1,1-DCA; TCE; benzene; toluene;'xylene; and PCE. The analytical

results of this more extensive survey are summarized in Section 4.1, and copies of the

analytical data are provided in Appendix A.



2.2 Geologic Mapping

As part of the Remedial Investigation, Radian developed a conceptual
model of the geology of the site to describe the lithology and structural configuration
of the strata and the nature of the fractures in bedrock at the site. This was done to
examine those subsurface features that potentially control entry of contaminants into
and migration of contaminants within the subsurface environment. Geologic mapping
in the field was used to obtain the necessary information on bedrock type and occur-

rence of fracturing, features that likely influence the movement of ground water.

The orientation and nature of joints present in the bedrock outcrops
were investigated in the field at 16 locations on and around the EPT property
(Figure 2-1). Appendix B presents a detailed discussion of the locations investigated,

methods used, and observations made in the field.

The occurrence of partings, as well as joints, in the bedrock was
investigated by examining the rock cores obtained during the drilling of monitoring
wells. Appendix C presents a detailed discussion of the cores obtained, the methods
used to log the cores, the features observed in the cores, as well as copies of the core |
logs. Section 3.0 presents a detailed diséussion of the site geology and the

significance of these bedding plane partings and joint sets.
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2.3 Drilling and Installation of Monitoring Wells

A total of 23 monitoriné wells have been installed on the EPT property
and its vicinity. Five wells were installed during the preliminary assessment and
existed at. the start of the Remedial Investigation. During the Remedial Investigation,
in accordance with the Stage 1 and Stage 2 Work Plans referenced in the Consent
Order, 18 monitoring wells were installed on the EPT property and on several

adjacent off-site locations (Figure 2-2, Plate 1).

The locations of the Stage 1 and Stage 2 wells were selected after review
of known site characteristics and soil gas survey results, and were modified in the field
where necessary (with the approval of NYSDEC) to avoid access, utility, and other
problems. The well locations were selected to enable collection of data on the
potential areal extent of contamination and on the relevant physical and hydraulic
characteristics of the potentially affected area. The finished depths of these wells were
selected to represent three generalized depth zoﬂes in the materials underlying the
site, and to provide additional information on the depth of vertical contaminant
migration and the variation of physical and hydraulic aquifer characteristics with

depth.

Wells designed to sample ground water in the overburden were the
shallowest wells installed. These were designated by well numbers MW-__-25. (MW-_

is keyed to a location (see Plate 1), while the latter part of the number (-25) refers to
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the expected maximum depth of the well in feet below ground surface.) The actual
finished depths of the overburden wells were less than 25 feet. Wells also were
installed to sample ground water near the top of bedrock. These wells were
designated MW-__-40, using the same nomenclature. The actual finished depths of

the shallow bedrock wells ranged from 38 to 48 feet.

Wells also were installed to sample ground water at an intermediate
depth in bedrock approximately 100 to 150 feet below ground surface. These wells
were designated MW-__-100 or MW-3-150. The actual finished depths of the
intermediate bedrock wells were approximately 100 feet for wells MW-__-100 and ap-
proximately 150 feet for well MW-3-150. Well numbers MW-1, MW-2, MW-3-31
(formerly MW-3), and MW-4 were shallow bedrock wells existing at the start of the
Remedial Investigation. Well number MW-3-13 (formerly MW-3s) was an existing
shallow overburden well. A detailed discussion of the rationale for well locations and

depth selections can be found in the Revised Work Plan for the Stage 1 Remedial

Investigation Program (dated May 5, 1988) and the Revised Work Plan for the Stage-2

Remedial Investigation (dated May 30, 1989}, prepared by Radian Corporation, and

attached to the Consent Order.

2.3.1 - Borehole Drilling and Rock Coring

Drilling was performed by Empire Soils Investigations, Inc., under

Radian’s supervision, using hollow stem augers, a tri-cone roller bit with both water
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and air rotary, and NX (3-inch) core barrels. All borings and rock cores were logged
in detail by Radian geologists. A discussion of drilling methods and copies of the

boring logs and core logs are presented in Appendix C.

Several changes to well locations were made and approved by NYSDEC
at the initiation of the Stage 1 study. The locations of wells MW-5-25, MW-5-40,
MW-13-25, and MW-15-40 (all located on the driveway on the north side of the main
plant building, as shown on Figure 2-2) were modified slightly to avoid numerous
utility corridors in the driveway. The location for well MW-8-40 also was moved to
the middle of the plant access road to avoid overhead utility lines at that location
(Figure 2-2). The locations for wells MW-7-40 and MW-16-100 were modified
because of the lack of physical access on the northeast side of South Cayuga Street,

and the need to provide clear access to the NYSEG substation (Figure 2-2).

In addition, changes to well locations for MW-9-40 and MW-9-100 were
made and approved by NYSDEC at the initiation of the Stage 2 study. The locations
for these wells were modified because of the lack of physical access on the southeast

corner of the intersection of South Cayuga Street, and the EPT access driveway

downhill from the plant.
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2.3.2 Well Installation and Development

The 18 Stage 1 and Stage 2 monitoring wells were installed in boreholes
drilled to three depth ranges. Three shallow monitoring wells, ranging in depth from
-approximately 11 to 18 feet, were installed in the overburden. Nine shallow bedrock
monitoring wells, ranging in depth from appro:dinately 38 to 48 feet, were installed in
the top of the bedrock. Six intermediate depth monitoring wells were installed in the

bedrock, five to a depth of 100 feet and one to a depth of 150 feet.

Three different configurations of well construction were used to address
differing considerations at each depth range. A typical well construction for
overburden monitoring wells installed at the EPT site is shown in Figure 2-3. A
typical well construction for shallow bedrock wells installed at EPT is shown in
Figure 2-4, and for intermediate depth bedrock wells installed at EPT in Figure 2-5.
Appendix D presents a sumrﬁary of the specifications of each well completed, including
the five wells installed during the preliminary environmental assessment. Appendix D
also includes both a discussion of the well construction techniques used at the site and

copies of the well completion logs.

Several wells were drilled at greater depths than originally planned, with
“the approval of NYSDEC. Well MW-15, originally planned to be a shallow overburden
well, was deepened because ground water was not encountered in the overburden.

Wells MW-8-40 and MW-17-40 also were deepened slightly to ensure a sufficient

2-8



length of open interval below the first encountered water, and to ensure that the

depth zone of interest would be monitored at these locations.

Based on the detection of contaminants of concern in the ground-water
sample from well MW-3-100, the borehole for well MW-3-150 was cored down to a
depth of 175 feet below the ground surface, with NYSDEC’s concurrence.
Examination of the rock core from this boring revealed no apparent fracture porosity

below a depth of 150 feet. The well was screened from a depth of 130 to 150 feet.

All monitoring wells were developed following completion. Many of the
on-site wells were pumped dry during development. Water extracted during this
process was placed in 55-gallon drums adjacent to the wellhead for storage, until a
decision could be made on final djSposition based on the results of sample analysis.

Additional details of well construction and development are presented in Appendix D.

2.3.3 Borehole Geophysical Logging

Geophysical logging of uncased and cased boreholes was used to
investigate the physical characteristics of the bedrock underlying the site. In addition,
the information obtained was used to correlate lithologic and structural features
between borehole locations. Because the data is obtained in situ, at depth within the
borehole, it can provide more direct and detailed information on the subsurface than

is available from surface investigation methods. A variety of borehole geophysical logs
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were used to examine several different characteristics of the formation, such as
lithology, fracture occurrence, ground-water flow, and other characteristics. As
logging tools were lowered into the borehole, their depth positions were recorded on

paper in conjunction with the measurements generated at those depths.

For boreholes or uncased wells, logging included caliper, gamma,
neutron, density, temperature, ﬂuid conductivity, resistivity, resistance, and
spontaneous potential logs. For cased wells, logging included gamma and neutron
logs. Appendix E describes the types of logs that were run in boreholes at the EPT
site, provides copies of the logs, and discusses their use in interpreting subsurface
characteristics. The results of the borehole geophysical logging have been incor-

porated into the understanding of site geology discussed in Section 3.0.

2.4 ~ Sample Collection and Analysis

All samples were collected, handled, and transferred according to the
specifications and protocols detailed in the Stage 1 and Stage 2 Work Plans, and the
Revised Sampling and Analysis Plan. The following subsections provide supplemental
details on sampling protocols used in the field. Chain-of-custody procedures were
followed throughout the sampling and analysis effort. Table 2-1 summarizes the
analyses performed for each type of sample, in accordance with the Stage 1 and
Stage 2 Work Plans and the Revised Sampling and Analysis Plan. Appendix G.

presents more detailed information on analyses performed on each individual sample.
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2.4.1 Ground-Water Sampling and Analysis

During the Stage 1 investigation, two ground-water samples were
collected from well MW-3-100 (the first well completed during the Stage 1
investigation) on July 8, 1988 and on July 16, 1988, for immediate analysis of vola-
tile organic compounds using EPA Methods 601 and 602. The results were obtained
within 48 hours to provide guidance on the final depth of the well designated MW-3-C
in the Stage 1 Work Plan (installed as MW-3-150). The first sample was collected
after the well was developed and then purged with a teflon bailer. The second sample
was collected using a teflon bailer, after well development and purging with an air

displacement pump, to provide a quality assurance check on the first set of resulits.

During the Stage 1 investigation, between August 8 and 16, 1988,
ground-water samples were collected from all 13 wells installed during Stage 1, as
well as from the five wells installed during the éreliminary assessment, after the wells
were developed with an air displacement pump and after a dedicated stainless
steel/teflon bladder sampling pump was installed in each well. Water level
measurements were taken using a chalked metal tape calibrated in one hundredths of
a foot. Before sample collection, the wells were purged, using the dedicated bladder
pump, of a minimum of three well volumes or until they went dry. Well MW-17-40
was purged using a dedicated purge pump, due to the large volume of standing water
in the well. To monitor stabilization, pH and specific conductivity measurements were

taken during the purging process.
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During the Stage 2 investigation, between September 13 and 18, 1989,
ground-water samples were collected from all five wells installed during Stage 2, as
well as from 17 of the 18 existing wells installed during the preliminary assessment
and the Stage 1 investigation. One of the existing wells, MW-6-100, was dry during
this time; therefore, no samples could be collected from this well. Samples were
collected after the new wells were developed and after a dedicated stainless
steel/teflon bladder sampling pump was installed in each well. Four of the new wells
were developed with an air displacement pump, and one new well, MW-5-100, was
developed using a teflon bailer. Water level measurements were taken using an
electronic water level probe calibrated in feet, and a fiberglass tape calibrated in one-
hundredths of a foot. Measurements were taken to the nearest five one-hundredths of
a foot. Before sample collection, the wells were purged of a minimum of three well
volumes or until they went dry. A dedicated bladder pump was used to purge each

well.

Following recovery, all wells were sampled within 24 hours of purging
using the dedicated bladder pump, with some exceptions. Several wells (MW-3-31,
MW-5-25, and MW-16-100) were sampled over a 48-hour period due to insufficient
recovery in a 24-hour period to provide the required sample volume for all the
specified analyses. All sample containers were filled directly from the teflon-lined
discharge tube of the bladder pump. Samples were shipped to the laboratory for

analysis, as listed in Table 2-1 and in Appendix G.
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At the conclusion of the Stage 2 investigation, on November 2, 1989,
seven of the existing wells were resampled. Ground-water samples were collected
from the four wells in the MW-3 well cluster and from the three wells in the MW-5
well cluster to evaluate the validity of the initial Stage 2 results for these wells. The
samples were collected using procedures consistent with those described above for
Stage 2. Each sample collected during this effort was split at the time of collection
and was analyzed by two different laboratories to provide a greater degree of
confidence in the results. The analytical data for the ground-water samples and their

significance are presented and discussed in Section 4.3.

During Stage 1, sample pH, specific conductivity, and temperature
measurements were recorded at the time of sample collection using a portable
combination pH/conductivity meter and a digital temperature probe. During Stage 2,
sample pH and specific conductivity were measured in the laboratory upon receipt of

the samples. These measurements are presented in Appendix G.

2.4.2 Soil Sampling and Analysis

In accordance with the Stage 1 and 2 Work Plans, part of the EPT
property was sampled for the suspected presence of oil contamination in soil
(Figure 2-6). The area sampled is an inactive scrap loading area used from 1955 until

the early 1970s (during the operation of the plant by a prior owner). Oily metal
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scrap was loaded into railroad cars on the track that runs through this area. Oil from
this scrap is known to have escaped onto the ground and to have accumulated in a

catch basin on South Cayuga Street.

Between July 19 and 22, 1988, and on September 12, 1989, soil samples
were collected from the scrap conveyor/railroad track loading area and tested for
contamination by oil and/or polychlorinated biphenyls (PCBs). A total of 15 bore-
holes (shown in Figure 2-6) were drilled down to the top of the bedrock in this area
using the hollow stem auger method discussed in Appendix C. The boring logs for
locations B-1 through B-15 are included in Appendix C. A total of 17 soil samples
and two duplicate soil samples were selected for analysis. These soil samples were
selected by the Radian geologist to represent both areas and zones of suspected oil
contarqination as well as areas potentially free of contamination, based on visual
evidence of the presence of oily substances in the samples. The analytical results for

the soil samples are presented and discussed in Section 4.8,

2.4.3 Other Sampling and Monitoring

In accordance with the Stage 1 and Stage 2 Work Plans, the following

samples also were collected during the Remedial Investigation:

. Surface water and sediment samples from three surface drainages
in the vicinity of the property;

. Surface water samples from three locations along Six Mile Creek;
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. Ground-water samples from flowing seeps and pipes downgradient

of the plant;
. Water samples from the fire water reservoir;
. Water samples from two sanitary sewers and one storm drainage

culvert draining the property; and

. Water samples from the municipal water supply at the plant.

Surface Water and Sediment

As requested by NYSDEC, surface water and sediment samples were
collected from an upstream and a downstream location in each of the three unnamed
surface drainages between July 18 and 20, 1988. Sampling locations on the unnamed
surface drainages were labeled SW-__ UP to represent locations at the upstream end of
the drainage being sampled. Locations SW-1 UP and SW-2 UP also are upstream of
the plant and are representative of background conditions in the streams. SW-3 UP
represents the upstream end of the drainage, all of which is located downgradient of
the plant. Similarly, sampling locations were labeled SW-_ DOWN to represent three
locations at the downstream end of the drainage, all of which also are located
downstream of the plant. Sampling locations were staked, mapped, and photographed

for futitre reference.

Surface water samples were collected from three locations along Six Mile

Creek on September 13, 1989 (see Plate 1). These samples were collected from
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upstream, mid-point, and downstream locations along Six Mile Creek. The upstream
sampling location is upstream of any known drainage from the plant, and is
representative of upgradient conditions in the stream. The mid-point sampling
location is directly downstream of the storm sewer outfall draining the plant area.
The downstream sampling location is located near the Geneva Street bridge,

downstream of the plant’s drainage area.

Surface water samples were collected by immersing the sample bottles in
the stream unti] they were full. In the unnamed drainages, a sediment sample was
collected from the same location, following collection of surface water, using a
dedicated steel spoon to scoop material into the. appropriate sample container. Surface
water and sediment samples were sent to the laboratory for analysis as listed in
Table 2-1 and in Appendix G. The analytical results for the surface water and

sediment samples are presented and discussed in Section 4.5.

Seeps and Pipes

Provisions were made in the Stage 1 and Stage 2 Work Plans to collect
samples from a maximum of 10 seep locations and from pipes in the retaining wall.
The volume of ground water flowing from potential seep and pipe locations
downgradient of the plant depends on seasonal variations in the ground-wéter regime
underlying the site. During the Stage 1 sample collection period, on July 18, 1988,

three ground-water seeps downgradient of the plant (labeled D, E, and G on Plate 1,
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consistent with locations used during the preliminary assessment) were found to be
flowing. During the Stage 2 sample collection period, on September 12 and 14, 1989,
four ground-water seeps downgradient of the plant (labeled D, E, G, and H on

Plate 1) were found to be flowing. Seep F, which is the designated sampling point for
EPT’s SPDES permit, was not flowing during either the Stage 1 or the Stage 2
sampling periods. Samples were collected from these locations by allowing the

flowing water to run directly into the sample containers.

Only one pipe was found to be flowing during both the Stage 1 and the
Stage 2 sample collection periods. This pipe was designated Pipe 6, and was sampled
on September 15, 1989 by allowing the flowing water to run directly into a 1-liter
glass sample container attached to a rod of sufficient length to reach the end of the
pipe. The sample containers for volatile organics analyses were filled from the 1-liter
glass container. The 1-liter glass container was ’then refilled for petroleum
hydrocarbon analysis. No other ground-water seeps or flowing pipes were apparent in
the vicinity of the plant. The seep and pipe samples were shipped to the laboratory
for analysis as listed in Table 2-1 and in Appendix G. The analytical results for the

seep and pipe ground-water samples are presented and discussed in Section 4.3.

Fire Water Reservoir

As noted earlier, the fire water reservoir was emptied in accordance with

applicable laws and regulations. Some water has collected in the reservoir since it
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was emptied and cleaned in early 1987. Water levels in the reservoir were measured
at least weekly during each of the two stages of Remedial Investigation fieldwork.
Samples of water were collecteﬂ from the reservoir compartments during both stages
of the Remedial Investigation to examine the results of past cleanup efforts and to

compare contaminant levels with ground water from the surrounding wells.

During Stage 1, on July 19, 1988, there was approximately 4 feet of
water in the reservoir, and water samples were collected from both compartments of
the fire reservoir. During Stage 2, on September 12, 1989, there was approximately
5 feet of water in the reservoir, and water samples were again collected from both
compartments. These samples were collected by lowering a dedicated 1-liter bottle on
a dedicated length of rope into each compartment of the reservoir. The sample
containers were filled from the 1-liter bottle and were analyzed as specified in
Table 2-1 and in Appendix G. The analytical results for the fire water reservoir

samples are presented and discussed in Section 4.4.

Sanitary Sewers

EPT has a municipal wastewater discharge permit which allows it to
discharge wastewater from its laboratories and wastewater treatment system to the
sanitary sewer connected to the City of Ithaca publicly-owned treatment works
(POTW). Under the terms of its permit, EPT has been assigned discharge limits for oil

and grease, pH, and 1,1,1-TCA. Samples of water were collected from two sanitary
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sewers that carry discharge from the plant (Plate 1) to evaluate the possible source(s)
of elevated concentrations of VOCs in soil gas obtained from locations close to the

sewers.

Manholes at the head of South Cayuga Street and Turner Place were
used to gain access to and sample surface water and sediment from the two sanitary
sewers. Water samples were collected by lowering a dedicated 1-liter bottle into each
sewer location. The sample containers were then filled directly from the 1-liter bottle.
No sediment was present in the sewers at these locations at the time of sample
collection; therefore, no sediment samples were obtained. Two sets of water samples
were collected on July 22, 1988 (Stage 1), and on September 12, 1989 (Stage 2).
The laboratory subsequently reported the breakage of one of the Stage 1 sample con-
tainers from the Turner Place sampling location. A second set of water samples was
collected from Turner Place on August 16, 1988 for Stage 1 analysis (Table 2-1 and
Appendix G). The analytical results for the sanitary sewer samples are presented and

discussed in Section 4.6.

Storm Drainage

Water samples were collected from a storm drainage culvert near the
head of South Cayuga Street on September 12, 1989. This culvert receives water
from the permitted State Pollution Discharge Elimination System (SPDES) discharge

for EPT and was sampled to evaluate the possible source of elevated concentrations of
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